[Abstract] It recently has been established that adenine-containing cofactors, including nicotinamide adenine dinucleotide (NAD + ), reduced nicotinamide adenine dinucleotide (NADH), and 3'-desphosphocoenzyme A (dpCoA), can serve as 'non-canonical initiating nucleotides' (NCINs) for transcription initiation by bacterial and eukaryotic cellular RNA polymerases (RNAPs) and that the efficiency of the reaction is determined by promoter sequence . Here we describe a protocol to quantify the relative efficiencies of transcription initiation using an NCIN vs. transcription initiation using a nucleoside triphosphate (NTP) for a given promoter sequence.
site ('i site') and extending site ('i+1 site'), binds a complementary initiating nucleotide substrate in the i site and a complementary extending substrate in the 'i+1' site, and catalyzes phosphodiester-bond formation to yield an initial RNA product (Winkelman et al., 2016) .
In standard de novo transcription initiation, the initiating substrate is a nucleoside triphosphate (NTP), typically ATP or GTP (Nickels and Dove, 2011) . However, recently it has been established that adenine- Here, we describe a protocol to determine the relative efficiencies of NCIN-mediated transcription initiation versus ATP-mediated transcription initiation, (kcat/KM, NCIN)/(kcat/KM, ATP), for a given promoter sequence. The protocol involves generating radiolabeled initial RNA products in a set of transcription reactions having a constant concentration of NCIN and varying concentrations of ATP, followed by quantifying NCIN-initiated RNA and total RNA, followed by plotting observed ratios of NCIN-initiated RNA to total RNA as a function of ratios of NCIN concentration to ATP concentration. Perform logarithmic regression, fitting data to:
where, y is NCINpC/(pppApC + NCINpC), 
